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M-mode echocardiograms from 40 patients with proven 
constrictive pericarditis and 40 subjects without evidence 
of cardiac disease were reviewed for features previously 
described in constrictive pericarditis. In this large series, 
no single feature of the M-mode echocardiograni could 
be considered diagnostic, although a pattern of normal 
left ventricular size and systolic function, mild left atrial 
Echocardiography has proven useful in the diagnosis and 
management of pericardial disorders such as effusion, tam-
ponade and mass lesions. Its role in constrictive pericarditis 
is less certain. Previously published studies of small groups 
of patients with constrictive pericarditis (1-11) have focused 
attention on a variety of features found on M-mode echo-
cardiography, including motion abnormalities of the inter-
ventricular septum, left ventricular posterior wall, aorta and 
pulmonary valve. This study reports the findings in a large 
group of patients with documented constrictive pericarditis 
to further clarify the diagnostic value of M-mode echo-
cardiography in this condition. 
Methods 
Patient selection. The hemodynamic, angiographic, 
echocardiographic and clinical records of 50 patients with 
constrictive pericarditis from six centers were obtained and 
reviewed. Ten patients were excluded from further analysis 
because of insufficient echocardiographic data. Of the re-
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dilation, flattened diastolic left ventricular posterior wall 
motion and abnormal septal motion was found in most 
patients. It is concluded that the M-mode echocardio-
gram can provide findings suggestive of constrictive peri-
carditis but must be used in conjunction with hemody-
namic and other stUdies to establish the diagnosis. 
(J Am Coll CardioI1985;6:471-4) 
maining 40 patients, the diagnosis of constrictive pericar-
ditis was confirmed in 30 patients by both hemodynamic 
criteria (ventricular diastolic dip-plateau pattern, elevated 
and equal right and left heart filling pressures) and surgical 
or necropsy findings, in 8 patients by hemodynamic criteria 
alone and in the 2 remaining patients on the basis of typical 
clinical findings in the presence of marked pericardial 
calcification. 
Echocardiographic analysis. Technically adequate M-
mode echocardiograms (defined as tracings in which the 
borders of the endocardial and epicardial surfaces of the left 
ventricular posterior wall and the right and left sides of the 
interventricular septum could be clearly identified) were 
available for analysis preoperatively in all 40 patients and 
were reviewed in detail by two observers. Transverse cham-
ber dimensions were measured using standard techniques 
(12). Pericardial thickening was identified according to the 
criteria of Schnittger et al. (6) and was sought both anterior 
to the right ventricular wall and posterior to the left ven-
tricular wall. Left ventricular posterior wall endocardial di-
astolic motion was considered abnormally flat if its posterior 
displacement during mid- and late diastole (before atrial 
systole) was less than 1 mm (Fig. 1) (7). Pulmonary valve 
opening was defined as premature if the opening motion 
began before the inscription of the simultaneously recorded 
electrocardiographic Q wave. 
Motion of the interventricular septum was recorded at 
the level of the chordae tendineae and was studied quali-
tatively in ventricular systole, early mid-diastole and atrial 
systole (in patients with sinus rhythm). Systolic septal mo-
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Figure 1. Representative M-mode echocardiographic recordings 
from two patients with documented constrictive pericarditis with 
different types of diastolic septal motion. The curved arrows 
indicate the rapid early diastolic deflection, which is directed pos-
teriorly (top) or anteriorly (bottom). The straight arrows indicate 
the more gradual posterior septal motion which occurs later in 
diastole (atrial systolic notch). Note also the flattened diastolic 
motion of the endocardial surface of the left ventricular posterior 
wall, which is more clearly seen in the top tracing (open arrows). 
In the bottom tracing, unusually dense echoes are recorded from 
the region of the pericardial-lung interface (PER). The paper speed 
in the top tracing is 100 mmls and that in the bottom tracing is 
50 mm/s. 
tion was considered normal if the left septal surface moved 
posteriorly more than 2 mm during systolic ejection. In early 
diastole, a gradual, slight posterior movement of the left 
septal surface was considered normal. An abnormal notch 
was defined by abrupt change in direction of early diastoiic 
septal motion, and note was made of whether the most rapid 
diastolic motion was directed anteriorly or posteriorly (Fig. 
1) (8). Atrial systolic motion of the septum was considered 
normal if no net motion or anterior motion was present; an 
abnormal atrial systolic notch was identified when posterior 
septal motion began after the onset of the simultaneously 
recorded electrocardiographic P wave and ended before the 
onset of the QRS complex (i 1). 
A randomly selected group of M-mode echocardlograms 
from 40 persons without evidence of cardiac disease by 
history or physical examination was reviewed separately 
with attention to the features just described. 
Results 
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Patients with constrictive pericarditis (Table 1). 
Chamber dimensions. Left ventricular dimensions were 
normal in the 33 patients with constrictive pericarditis in 
whom the measurements were available. Fractional short-
ening percent of the left ventricular dimension was abnor-
mally reduced «29%) in only four patients. Right ven-
tricular diastolic dimension was greater than 3.0 cm in only 
2 of 30 patients. The left atrial dimension at end-systole 
was greater than 4.0 cm in 27 of 36 patients. 
Septal motion. During systole, septal motion was normal 
in 21 of 40 patients and abnormal (decreased or paradoxical) 
in 19. In early diastole, a posterior diastolic notch was 
present in 18 patients and an anterior notch in 13; in the 
remaining 9 patients, early diastolic septal motion was normal. 
Of 29 patients with sinus rhythm at the time of the study, 
10 had an atrial systolic septal notch. Eleven patients had 
atrial fibrillation at the time of the study. Normal motion 
of the interventricular septum throughout the cardiac cycle 
was present in 6 of 40 patients with constrictive pericarditis. 
Other features. Other features of the echocardiogram in 
constrictive pericarditis are summarized in Table I. No pa-
tient with constrictive pericarditis had an M-mode echo-
cardiogram that was completely normal. 
Normal subjects (Table J). The chamber dimensions were 
normal in all 40 normal subjects. There was no evidence 
of pericardial thickening in any of the normal subjects, and 
systolic motion of the interventricular septum was normal 
in all. In early diastole, gradual anterior motion of the in-
terventricular septum was present in 10 subjects and abrupt 
posterior motion in 30. During atrial systole, gradual an-
terior septal motion was seen in 38 subjects and a posterior 
atrial systolic septal notch in only 2. Flattening of the left 
ventricular posterior wall motion during mid- and late di-
astole was seen in seven subjects. 
Table 1. Prevalence of Echocardiographic Abnormalities 
(perceht of patients) 
Constrictive Normal 
Pericarditis Subjects 
Pericardial thickening 53 0 
Flat posterior wall 85 18 
motion in diastole 
Left atrial enlargement 75 0 
Left ventricular enlargement 0 0 
Abnormal septal motion 
Systolic 48 0 
Early diastolic notch 
Anterior 33 0 
Posterior 45 75 
Atrial systolic notch 34 5 
Premature pulmonary 14 0 
valve opening 
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Discussion 
In this relatively large series of patients with documented 
constrictive pericarditis, the M-mode echocardiographic 
findings generally included normal left ventricular size and 
systolic function, mild left atrial dilation, decreased (flat) 
diastolic left ventricular posterior wall motion and abnormal 
septal motion. 
Septal and posterior wall motion in constrictive peri-
carditis. The most common abnormalities in this series 
were abnormal septal motion and flattening of the left ven-
tricular posterior wall motion in diastole. Systolic septal 
motion abnormalities are seen in many cardiac conditions, 
including right ventricular volume overload, conduction dis-
turbances, coronary artery disease, and after cardiac surgery 
(13,14). Diastolic septal motion is related primarily to trans-
septal pressure gradient (15-17). Abrupt anterior or pos-
terior motion of the septum in early diastole was seen in 
most of our patients and probably reflects a rapid change in 
trans septal pressure gradient during this part of the cardiac 
cycle, which in constrictive pericarditis is characterized by 
unusually vigorous ventricular filling. The direction of the 
early diastolic notch may depend on a number of factors, 
such as uneven distribution of fibrosis or calcification, tim-
ing of mitral and tricuspid valve opening, relative compli-
ance of the right and left ventricles and phase of respiration. 
Similarly, the atrial systolic posterior notch reflects the ab-
rupt change in transseptal gradient with the normal sequence 
of atrial depolarization in sinus rhythm. 
The observation of decreased posterior motion of the left 
ventricular posterior wall during mid-diastole is consistent 
with the basic hemodynamic derangement in constrictive 
pericarditis, namely, restriction of ventricular filling to early 
diastole. 
Specificity of findings. The diagnostic value of septal 
and left ventricular posterior wall motion abnormalities may 
be limited, because of 40 normal SUbjects, 2 were found to 
have atrial systolic notching, 7 left ventricular posterior wall 
flattening in diastole and 30 early diastolic posterior notch-
ing (Table 1). Diastolic posterior notching of the interven-
tricular septum in early diastole was generally much greater 
in patients with constrictive pericarditis; in normal subjects, 
the diastolic position of the septum was never posterior to 
its end-systolic position, a finding commonly seen in the 
constrictive pericarditis group (Fig. 1). Early diastolic septal 
notching in an anterior direction was seen in no normal 
subject, suggesting that this finding may be relatively spe-
cific for constrictive pericarditis, although some reports (11, 
18,19) indicate it may be present in restrictive cardiomyopathy. 
Other echocardiographic abnormalities. The finding 
of patterns consistent with pericardia! thickening would seem 
from this study to be less common than expected in con-
strictive pericarditis, possibly because of the limited view 
afforded by M-mode echocardiography and uneven distri-
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bution of pericardial fibrosis. Previous studies (6) have doc-
umented the lack of specificity of this finding in the diag-
nosis of constrictive pericarditis. 
Premature pulmonary valve opening (before the onset of 
atrial systole) reflects right ventricular diastolic pressure in 
excess of pulmonary artery pressure in constrictive peri-
carditis and other conditions characterized by normal pul-
monary artery pressure and decreased right ventricular com-
pliance. It was an uncommon finding in the few patients 
with constrictive pericarditis whose pulmonary valve was 
visualized. 
Conclusions. The M-mode echocardiogram in constric-
tive pericarditis often reveals a characteristic pattern of 
chamber size and wall motion, including normal ventricular 
dimensions, left atrial dilation, abnormal systolic and dia-
stolic septal motion and abnormally flattened left ventricular 
posterior wall motion in diastole. Although abrupt anterior 
motion of the interventricular septum during early diastole 
may be relatively specific, no echocardiographic sign or 
combination of signs is diagnostic of this condition. Con-
versely, a completely normal M-mode echocardiogram is 
rare in patients with constrictive pericarditis. If M-mode 
echocardiography is to be used at all in the diagnosis of 
constrictive pericarditis, it must continue to be used only in 
conjunction with other techniques. The findings in this large 
series of patients do not support the concept (20) that echo-
cardiography may eliminate the need for cardiac catheter-
ization in this condition. 
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